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Soil sealing is defined as permanent covering of the land surface by buildings, infrastructures or any impermeable artificial material. It has been identified as a major threat in the Soil Thematic Strategy of the European Commission (European Commission 2006), both in terms of permanent loss of soil as a resource and for its important impacts on soil functionality. A review by Scalenghe and Ajmone Marsan (2009) summarizes the relevance of soil sealing as an impact pathway of human activities on the environment. The soil sealing in urban areas is perceived as a driver of flood risks in many contexts (Pitt 2008; Malucelli et al. 2014) .
Despite the existence of the agriculture land protection law (Law No. 334/1992 Coll.) , land protection in the Czech Republic seems to be ineffective.
Very similar problems have existed in many countries. Despite a shrinking population, soil sealing and land consumption have a rising tendency in Europe (Artmann 2014a ). The present land acreage consumed by soil sealing in Austria is estimated at 15-25 ha per day (Nestroy 2006) . In China, for example, Liu et al. (2015) reported that the Chinese land policy aimed at controlling construction land growth and preventing cultivated land loss proved to be a double failure. The control-protection relationship is not simply "control for protection," as claimed in official discourse; rather, farmland protection is also a slogan and excuse used by the government to restrain the excessive land expropriation in the urban fringe to avoid or mitigate farmland degradation, urban land waste, and social unrest. doi: 10.17221/163/2015-SWR The China's National General Land Use Plan (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) (2018) (2019) (2020) fails to control arable land loss during its midterm phase. More specifically, 1 657 868.82 ha of arable land have additionally been lost due to ineffectiveness of the mentioned plan (Xu et al. 2015) .
The greatest problem for land protection in the Czech Republic is land take and soil sealing. The soil is destroyed irreversibly. Possible reasons are economic, social, and paradoxically also biological. The main reasons are economic, because many owners prefer an immediate profit from the land. The quick profit from the land is given by the large difference between the price of agricultural land and the price of building plots. At a price 200 CZK per m 2 (a rather lower price for the building plot), the farmer would have to work for 150 years to take the same profit, with the current subsidies for "only" 100 years (based on data of the Research Institute of Agricultural Engineering (VUZT), http://www. vuzt.cz/index.php?I=A37).
Many brownfields in urban areas of towns and villages are not used for building purposes, and are ignored, but new buildings are constructed on "green fields", because it is cheaper than to reclaim brownfield sites.
The economic reasons are closely connected with social aspects. A typical feature of today is the fading out relationship to land and country.This fact is also confirmed by Lokocz et al. (2011) who presented compelling evidence that local residents' attachment to the rural landscape is a strong motivation for being engaged in land stewardship and preservation efforts to sustain rural places and economies.
One of the social reasons is that land protection is looked upon as an obstacle for business by many people (businessmen, municipalities).
The next reason is the massive food import, and therefore many people do not think about the primary role of land for food production. But the most serious reason is the strong building lobby.
The typical system of expansion of towns and villages is called suburbation (industrial and residential). It is typical for the historical development of European towns, but currently this process is unregulated in the Czech Republic.
The present authors agree on the fact that in the case of land protection, the politicians operate directly and very strongly, either positively or negatively. In 1998, facing a substantial loss of farmland in the reform era, the Chinese government established a highly centralized land management system to guarantee its capacity to meet the domestic food needs. In order to maintain high-speed economic growth, local governments in China made great efforts to circumvent the stringent constraint on land use by launching various innovative land management schemes. Among these efforts, Zhejiang's rewarded land conversion quotas (RLCQ) trading scheme, a program similar to the transfer of development rights (TDR) in Western countries, has attracted a lot of policy and scholarly attention (Zhang et al. 2014) .
Another reason is the paradoxical attitude of biologists (environmentalists). Many of them consider agricultural land worthless from the biological variability point of view, which is supported by the method for assessing the biotopes. This method focuses on ecological quality of the environment; each biotope is granted a specific number of points appraised in CZK. This method was originally developed in the Hessen region in Germany (Anonymous 1992) . In the Czech Republic, the number of points for agricultural land is very low in comparison to other biotopes (Seják & Dejmal 2003) .
MATERIAL AND METHODS
The data for the examined period 1966-2013 used in this study were taken from the cadastral register, and also from the Statistical Yearbook of Land Soil Resources of the Czech Republic (http://www.cuzk. cz/Periodika-a-publikace/Statisticke-udaje.aspx).
Concerning the 1990 to 2013 period, it should be mentioned that the political and social situation turnover in 1989 intensified the pressure for land take and soil sealing (new warehouses, halls for industry, trade and also construction of new residential areas).
According to the cadastral law (Act No. 256/2013 Coll.) , the Czech Geodetic and Cadastral Office keeps evidence on several land types: agricultural land, forest land, water areas, and also construction land. The construction land register covers built-up areas and courtyards and other areas. Agricultural land includes the following land categories, namely arable land, vineyards, gardens, permanent grassland (meadows and pastures), hop-gardens, and orchards.
The acreages of land types for years 1993 and 2013 are presented in Table 1 (http://www.cuzk.cz/ Periodika-a-publikace/Statisticke-udaje.aspx).
The data for this study were obtained for the entire Czech Republic, and also separetely for the five districts: Havlíčkův Brod, Klatovy, Olomouc, PragueEast, and Znojmo. doi: 10.17221/163/2015-SWR For the purpose of following the trends of land use changes, especially the conversion of agricultural land to construction land, a regression analysis was used.
A simple linear regression is the least squares estimator of the linear regression model with single explanatory variable.
The function of regression line is expressed by the equation:
The exact regression line is obtained by specifying the coefficients β 0 and β 1 using the Least Squares method:
where: Yi -balanced value selected on the regression line (Hindls et al. 2003) To ensure that the chosen regression line aptly describes the investigated relationship, the coefficient of determination (r 2 ) was used. The independent variable is the year and the dependent variable is the acreage of the land type.
Because of a marked difference between the data for the period before and after the year 1990, the data were examined for the entire period 1966-2013 plus various equations were calculated separately for the period until 1990 and since 1990.
Based on the fact that the increasing use of arable land for construction purposes is the primary cause of arable land loss, the arable land changed for construction purposes was set as a dependent variable, and the factors like socio-economic conditions, implementation of planning, arable land changed for transportation purposes, year dummy variable were assessed as independent variables. A fixed panel data model was taken as the basis for constructing the regression equation (Xu et al. 2015) .
RESULTS
This study follows the trends in land use change, especially the conversion of agricultural land to construction land.
The supposed trend since 1966 is a steady decline of agricultural land and steady rise of construction land acreage. The changes of the land type acreage for each period are stated in Table 2 . The results are also shown in Figure 1 , changes of the land type acreage before 1990 are given in Figure 2a and those after 1990 in Figure 2b .
An interesting observation is that while the acreage of agricultural land, especially of arable land, shows a rapid increase, that of building land has grown just little, not as much as would be expected considering the visibly built-up landscape.
The authors assume there is a discrepancy between the records in the cadastral register and reality. This means that not every built-up area is registered as a building plot -it may still be registered as an agricultural land.
The same fact was confirmed on the example of five districts (Klatovy, Prague-East, Havlíčkův Brod, Znojmo, Olomouc). It was found out that in the Klatovy and Olomouc districts the building area officially (based on cadastral data) reduces, despite the occurrence of further built-up areas. In the Olomouc district this situation can be explained, at least in part, by a probable change in the records of land inside the military areas. The other military areas are now registered as permanent grassland. The data are reported for the situation after the year 2006. The changes are presented in Table 3 .
The changes of land type acreage after 2006 are also presented in Figure 3a (for Olomouc, Prague-East, The next objective of this study was to ascertain if the municipalities adhere to the soil protection law No. 334/1992 Coll., which defines five classes of soil protection. Soils belonging to the first and second class are the best-quality soils, which are strictly protected, and should be taken for construction only exceptionally in the case of public interests (e.g. railways, roads, etc.). Medium-quality soils belong to the third class and may be taken for building purposes, the same as the lower quality soils in classes 4 and 5.
The situation concerning this objective was analyzed in the town of Znojmo based on data provided by the municipality and processed using the program ArcGIS.
The results indicate that the municipality does not adhere to the terms given by law, and in its urban planning the protection of the best soils is not reflected.
The reason why the higher reduction of the best soils has been recognized consists mainly in the historical settlement. The biggest towns where building activity is the most intensive are placed on the best soils. Another reason is the structure of the towns. It Table 2 . The trends of changes of the land type acreage for the periods 1966-2013, 1966-1990, and 1990-2013 Change of acreage (ha/year) Daily change (ha/day) The financial loss from agricultural production was calculated on the basis of information about the economic production. For the calculation, the 2014 price of winter wheat was chosen because it is the most planted crop in the Czech Republic.
The Czech Republic is divided into four basic categories according to climate and planted crops. These categories consist of areas of corn, beet, potato, and moutains. For each area, profit in CZK was calculated according to the results of the Research Institute of Agricultural Engineering (VUZT) (http://www.vuzt. cz/index.php?I=A37). We may state that the agriculture industry loses approximately 119 000 000 CZK every year, it means almost 3 000 000 000 in 25 years. This calculation was made without subsidies. The results are presented in Table 4 . 
DISCUSSION
Many European countries face the problem of a rapid soil reduction, especially of that of better quality. In the surroundings of Madrid, likewise around Prague, an irreversible and rapid soil loss has been observed (Rodríguez et al. 2007) .
Losing the richest soils (catalogued as class A) from the alluvial soils of the Henares River has been reported (Monturiol & Alcalá 1990) . A rapid decrease of best quality soil has been observed also in the Czech Republic where the biggest towns, with the greatest loss of land, were founded on the best soils (Kozák et al. 2010) .
The role of soils in supporting ecosystems and natural capital needs greater recognition. The lasting legacy of the International Year of Soils in 2015 should be to put soils at the centre of policy supporting environmental protection and sustainable development (Smith et al. 2015) . A number of large existential environmental challenges have been recognized for the sustainable development of humanity and the Earth. These are Food Security, Water Security, Energy Security, Climate Change Abatement, Biodiversity Protection, and Ecosystem Service Delivery (Bouma & McBratney 2013) .
When one analyses these environmental challenges we can recognize that soil has a part to play in all of these (Herrick 2000) .
Since the implementation of the 30-ha target project in Germany, a decrease in land take from 130 ha per day in 1997-2003 to 93 ha per day in 2006-2009 was observed (Artmann 2014a) . However, the German Federal Environmental Agency assumes that these trends result from the global economic crisis and its effects on construction activities (Federal Environmental Agency 2010) .
Currently the Czech Republic has 147 industrial zones, built for case of rapid industrial growth. Others zones are planned (http://www.risy.cz/cs/vyhledavace/prumyslove-zony).
A mix of legal-planning and economic-fiscal responses is less efficient because of lacking economicfiscal strategies for protecting the soil (Artmann 2014a, b) . Combining economic-fiscal and land use planning instruments is supposed to be especially efficient in reducing land take (Nuissl & SchroeterSchlaack 2009) . In some European countries, e.g. Slovakia, Poland or Bulgaria, levy fees must be paid when taking the agricultural land. The fee increases according to the quality of the soil aiming to protect high quality soils (European Commission 2012). The Czech Republic has a similar system. When taking the agriculture land, fees are paid according to the soil quality, too. But this system is not fully effective because many exceptions are permitted.
Based on the results, the authors suggest that there is a discrepancy between the records in the cadastral register and the reality. This situation is also confirmed by Olbrichová (2008) , who pointed to a discrepancy between the records of the Czech Geodetic and Cadastral Office (ČÚZK) and those of the Czech Statistical Office (ČSÚ). Both institutions exhibit a difference in acreage. For example, in 2004, according to the ČSÚ, the Czech Republic had 4 264 573 ha of farmland, while according to the ČÚZK it had 4 269 218 ha. The difference makes 4 645 ha only for the year 2004.
It should be noted that the Czech Republic is not alone to show such data discrepancy. Bouma et al. (1998) state that the inaccuracy of data has not only local, but also global implications. Without proper documentation, an accurate prognosis is unfeasible, and so it can easily happen that the land "will disappear altogether". This fact has also significant practical implications. All state institutions operate just with the data provided by the ČÚZK (building offices, Ministry of the Environment, Ministry of Agriculture). The Ministry of the Environment of the Czech Republic authorizes changes in using the farmland.
The difference in the records can be explained by two factors. The first is the delay in the cadastral registrations, when the change in land use is announced late (even years after the completion of construction, or after the acceptance). In other words, the building has been standing long, but the land has still been registered as agricultural. The second important factor is the information gap, when the ČÚZK does not know that the land was taken off the agricultural fund. Obligatory reports on these changes ended in the mid-nineties and it means that the ČÚZK will always register a larger acreage of farmland than the ČSÚ, which regularly monitors every change. Now the farmers themselves are obliged to report all changes accurately and truthfully to the ČSÚ.
CONCLUSIONS
This study has pointed out the rapid and concerning decrease of arable land acreage -25 ha per day, i.e. approximately 40 football fields per day, 15 000 per year. doi: 10.17221/163/2015-SWR The study also pointed out the difference between the actual state and the state registered by the cadastral register exhibiting a small increase of built-up areas. This means that the huge loss of arable land per day may actually be even higher.
The study confirmed that the soil protection law No. 334/1992 Coll. is not respected in the Czech Republic; the lands with the best credit rating soils (1 st and 2 nd class protection) are used for building purposes. The urban plannig maps calculate with the areas of the best soils for building purposes in the future, too.
There is an apparent lack of interest in using brownfields, as the building at "greenfields" sites is cheaper than to reconstruct brownfield sites.
In the Czech Republic, a quality updated information system registering the loss of agricultural land is missing. The institutions protecting agricultural land have no exact data, which would become generally acceptable arguments for tightening protection of agricultural land.
Taking off the best soils like Chernosols, Luvisols (Kozák et al. 2010 ) is very irresponsible and can have very serious future consequences. A crucial task for the society (not only farmers and environmentalists) is to focus on water retention in the soil. Removing land for construction purposes increases the risk of water scarcity every day. Lack of water is related to food production, price, availability, and social problems.
